H H, woman aged 58 History: In 1967 she had an episode of severe abdominal colic and was noted to have a lower abdominal mass. In 1969, developed weakness in the legs and this became progressively worse. May 1974, complained of severe weakness and increasing frequency of falls.
On examination: Symmetrical wasting of hip adductors and calf muscles, with bilateral moderate weakness of quadriceps and severe weakness of the muscles below the knees. Sensation and coordination normal, reflexes present but diminished, A large lower abdominal mass was found.
Investigations: Creatinine phosphokinase (CPK) 142 iu/litre (upper limit of normal 50); ESR (Westergren) 98 mm in first hour. Electromyography showed some denervation potentials in the calf muscles with high frequency low amplitude potentials on volition. These findings were consistent with a neuromyopathy or polymyositis as described in association with malignancy, metabolic or hormonal disorders (Henson 1970 , Roelops & Engel 1971 , Yates 1972 . The latter were excluded as the following were within normal limits: Hb, blood film, plasma urea and electrolytes, calcium, phosphate, alkaline phosphatase, transaminases, cortisol, protein electrophoresis, serum protein bound iodine, vitamin B12, fluorescent treponemal antibody, autoantibodies, blood glucose, chest radiograph and electrocardiograph.
Operation (June 1974, Professor P Curzen:) Removal of a benign ovarian cystadenoma (22 x 19 cm) with total hysterosalpingo-oophorectomy. The thick-walled cyst had papillary growths on its inner lining. There was no histological evidence of malignancy.
Progress: There was marked improvement of her muscular weakness immediately after the operation, and it continued; by February 1975 she had almost normal gait and exercise tolerance; ESR 23 mm in first hour, CPK 83 iu/l.
Discussion
An association between a myopathy and a benign nonfunctioning tumour is not recognized although a relationship between malignancy and neurological syndromes has long been accepted (Denny-Brown 1948) . Myopathies and polymyositis associated with malignancy characteristically involve limb girdle musculature; in this patient the weakness was predominantly distal.
The ovarian cyst may have been present in 1967; the weakness, which began two years later, became progressively worse until the cyst was removed and then improved dramatically. Had there been a nest of malignant cells in the tumour, more histological and systemic evidence for its presence would have been expected after five years. One in three serous cysts of the ovary are malignant and it is sometimes difficult to assess malignancy histologically (Sternberg 1963) . A large cyst may contain an island of malignancy, benign cysts may become malignant after many years and some so-called benign cysts recur after surgery. In a prospective study of patients with various carcinomas, Wilkinson et al. (1967) noted that 16% of 55 patients with ovarian malignancy had some form of neurological syndrome, most commonly a cerebellar degeneration. There is no apparent reason why a tumour has to be malignant to exert its effect on the nervous system.
Although removal of this benign ovarian tumour has not led to complete resolution of the 2 clinical picture in eight months, the rapid improvement after operation suggests that its presence was an etiological factor in the patient's myopathy.
Dr D N Golding (Princess Alexandra Hospital, Harlow) said that he was inclined to believe that the originally very high ESR would have been consistent with polymyositis associated with malignancy and he therefore favoured the idea that the ovarian cyst contained malignant elements in its wall.
Dr A D B Webster (Northwick Park Hospital, Harrow) wondered whether a carcinoma, possibly in the breast and under hormonal influence from the ovaries, could have been primarily responsible for the myopathy. (Westergren) . Chest X-ray showed patchy consolidation of right upper lobe. Synovial biopsy of left knee showed a subacute nonspecific synovitis; synovial fluid contained 27 x 106 cells/ ml, lymphos. 60%, polymorphs 10%, monos. 29 %; the fluid was sterile and no viruses or mycoplasma were isolated. Serum antinuclear factor and rheumatoid factor latex tests were negative. IgG<50, IgA and IgM<10 mg/100 ml. Delayed hypersensitivity skin tests: PPD and dinitrochlorobenzene contact sensitivity, positive. Mumps and Candida albicans negative. Progress: He was treated with a five-day loading course of gammaglobulin injections (Lister Institute) at a dose of 50 mg/kg/day, followed by weekly injections at a dose of 25 mg/kg. Within ten days he had noticed a dramatic improvement in his joint symptoms and by two months he was virtually symptom free. He has also not been troubled with any further upper or lower respiratory tract infections.
Comment
The association of hypogammaglobulinmemia with thymoma or polyarthritis is well documented but the occurrence of all three conditions in the same patient is exceptionally rare. The etiological relationship between the thymoma and hypogammaglobulinemia is unknown, and removal of the tumour does not influence the immunodeficiency. A number of cases of polyarthritis have been recorded and Lawrence (1971) found 4 such cases out of about 119 patients with hypogammaglobulinemia ipi the Medical Research Council's series. This condition, although bearing some similarities to classical rheumatoid arthritis, differs in that erosive joint changes and subcutaneous nodules hardly ever occur. Although some patients with hypogammaglobulinmemia seem to have developed a polyarthritis while receiving gammaglobulin injections, our experience with 3 such patients shows that these injections can produce a dramatic improvement in the joint disease. The natural conclusion is that the arthritis is caused by a toxin or agent which is neutralized by antibodies in the injected gammaglobulin. Gammaglobulin has already been used in a treatment trial of classical rheumatoid arthritis without success (Herman et al. 1969) . It is debatable whether a further trial, using Lister gammaglobulin and our dose schedule, is appropriate.
